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south Florida Aooding—ie's a known hazard. Five
or six inches of rain will cause a flood somewhere in
Miami-Diade Councy. Maore than twelve inches of
rain will cavse a flood everywhere in Miami-Dade
County. Because the topography of souch Florida
provides virtually no slope o the land and che
warer table is only a few feet down, heavy rainwarer
tends to sexy put and not run off, even though chere
are canals everywhere.

Tropical Storms Gordon (1994) and Leslie
(2000} along wich Hurricane Lrene (1999} each
broughe more than twelve inches of rain and mas-
sive floading to the county. After Tropical Storm
Lesdie, Miami-Dade Counry's Office of Emergency
Management (OEM) began the implementation
of 2 foed-contral program dl:ﬂl'gm:d. o end the
fooding—3 huge job thar called for the eoopera-
Bon and involvement of many federal, seate, and
kical agencies,
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Federal apencies included the Federal Fmer
gency Management Agency (FEMA), the U5,
Army Corps of Engineers, U5, Environmeneal
Protection Agency, National Pack Service, 175,
Fish and Wildlife Service, Bureau of Indian A Fairs,
and Narional Marine Fisheries Service, At the seare
level, the South Florida Warer Management Dhis-
erict, Florida Dieparcment of Community Affairs,
and Florida Department of Environmental Protec-
tion engaged in the effore.

On che counry level, the Miami-Dade County
Office of Emergency Management, Public Warks,
Diepartment of Environmental Resources Manage-
ment, and cthe Board of County Commissioners
Flood Management Task Force participated, The
citics of Miami, Sweetwarer, and Wese Miami were
also involved. Two large enginecring companies
from the privace secor, URS Corporation and
PB5&], parricipated. And other organizations such
as the Miccosukee Tribe of Indians, the Auduban
Society, and the Sierra Club also contribueed.

A flood committee made up of represcnearives of
these agencies immediately went to work to define
the problem and recommend a solurion. The C—4
Basin Initiative, named for the Tamiami Canal
Basin, or C—4 Basin, was the resulr and entailed 2
massive engineering undertaking involving hydrol-
oy, hydraulies, and civil engincering, Wich all che
agencics working togeeher, the project was com-
plesed in four years. In addition eo interagency
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coaperation, GIS played an integral role in the
praject’s implementation and enabled the group w0

present the concept in a way that was casily visual-

ized by the widely differing organizarions,

o

ne areas in Mianmd-Dade
Levera tropical scorms,
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ESRIs Arclnfo and ArcView GIS software
played a crucial role in the research phase, There
are approximarcly twency hydrological basins or
watersheds within Mizmi-Dade Councy, ArcInfo
software and land-elevation data were used to
create the Canal’s Basin Area Polygon shapefile,
applying the contours of the various hydrological
basins that indicare which canal or waterway forms
each basin.

After these basin or warershed contours were
identified. ArView was used o "imcersect” che
basin layer with the population layer to estimace
cach basin population. The same geoprocessing
capability of ArcView helped ro derermine the
total number of lane-miles of Aood-damaged roads,
the number of flood claims fled with che Mational
Flood Insurance Program, che mumber of loans
issued by the U.S, Small Business Adminiscration,
and the number of assistance grants sued chrough
FEMA's Individuals and Households Program.
An inventory of FEMA repetitive-doss properries
{properties where a flood insurance claim has been
paid on the same structure two of more clmes)
within each basin was also inchaded.

In addition to interagency
cooperation, GIS played an
integral role in the project's
implementation and enabled
the group to present the
concept in a way that was
easily visualized by the widely
differing organizations.




Using a murually agreed upon weighring scale, the
committee starred the project with the C—4 Bacls,
which moves warer from the Everglades in the west and
Aows into the Miami River (C=6 Canal) east of Miami
Internarional Airport. The Tamiami Canal StArts i one
national pack (Everglades) and ends in anather (Biscayne)
and traverses an Indian rescrvarion, a ceitical wetland,
and several municipalities,

Figure 4.4 The Miami-Dade County fiood-contral
Brogram started with the c—q Basin.
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The eimeline for the C—4 Bagip Initiacive
vas quite short eompared with other pub-
lic-works projects of this skze. The Hooding
event happened in Ocrober 2000, with the
concept for a solution formuolared within
two months. Engineeting design and per-
mitting began in January 2001, an by
July 2001, the fiese-phase groundbreaking
oocurred for the installacion of 4 Meissive
pump to move water againse the tide, The
pump is lacge enough to Gl & seandard
swimming pool in three scconds. The firse
phase of the project was compleced in Jamy-
ary 2002, less than cighteen months afier
the fvoding aceurred.

Anocher phase of the project was ehe
installation of a similar pump in the adja-
cent Miami River o prevent che massive
amount of water in the C—4 Canal from
averwhelming the rivers flow, The Pproject
also involved the construcrion of two S0H)-
acre emergency decention reservoirs, includ-
ing 2 supply canal and pumps to diverr the
water flow from the Everglades and create
capacicy in the C—4 Canal 1o handle the
addicional rinfall and runeff, Orher phases
included the installation of strece drainage
in the communities along the canal and the
adding of o berm to raise the canal bank by
several feet,
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Figure 4.5 Map shows the Ristoric food
concentration in the C-4 and C-6 basins based on
repetitive-loss properties, with two of more clalms.

All phases of the C-4 Basin Initative were
completed by early 2005, The first eest of the proj-
ect came in August 2005 when Hurrleane Katrina
passed through Miami-Dade Counry. To the relief
of the fload commirtee and thousands of county
tesidents, the C—4 Basin did not Hood. Mirigation
projects such as the C—4 Basin Initiative proved o
be an effective method vo berrer prepare communi-
ties for disasters. GIS proved it can be as valuable
an asser in disaster mitigagion as it is in disaseer
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response. Beeawse of the C—4 Basin Iniviarive, local,
state, and federal governments as well as che resi-
denes of the basin have saved millions of dollars,
and they are savings that will continue.

ArcInfo was used ro creave a polygon layer called
Basin inchiding each canal’s service area. The geo-
processing capability of ArcView was used o incer-
sect the Basin polygon layer with essenial dara
such as population, number of foed claims, dollar
values associated with the claims, and affected
roads, Using ArcView Charts made it easy to visu-
alize and compare the twenty basins and quickly
pricricize the affected canals, The ArcView Spatial
Analyst exrension helped to show the density and
concentration of the problem basins.

ArcInfo and ArcView software and extensions
were used to ercate and then map a hydrolog-
ical-basins table, which prioritizes the various
basins and provides a starting point for the C-4

Basin Initiative,




Hyarological basing in arder of priority
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Table 41 Prioritization of flood risk

for canal basing in Miami-Dade County,
GIS software helped scaff members gave

tremendous amounts of time as it geosparially [
analyzed all critical data and recommended priogi-
ties within a shore dme frame. It also helped policy

makers visualize the priorities.
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GIS proved it can be as valuable an asset in disaster mitigation asitisin

disaster response. Because of the C-4 Basin Initiative, local, state, and
federal governments as well as the residents of the basin have saved
millions of dollars, and they are savings that will continue.
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